Aim: This randomize controlled experimental study has been carried out to investigate the effects on the integrity of perine of perineal massage and Kegel exercises applied prenatally to women who experienced vaginal delivery. Methods: Research was carried out between January 2012 and 2013, with a total of 101 pregnant women who referred to Ege University Hospital in İzmir. Data Collection Form, Kegel Exercise Training Brochure, Practice Observation Form and Prenatal Perinea Massage Learning Guide for Implementer were used. Researcher continued to perform this massage once a week until delivery. Kegel exercises were asked to perform exercises at home and also to register them until delivery. When exercise group came to weekly controls or when they were contacted at home they were asked if they have performed daily exercise or not. The pregnant women in control group did not receive any application. One to one interview was performed during delivery and postnatal 24 hours at the hospital and a telephone interview was performed 15 days postnatal, so three groups were evaluated. The chi-square, Mann-Whitney U test and Kruskal Wallis test were used. Results: A statistically significant difference was found between study and control groups in terms of episiotomy rates, laceration, postnatal 24 hours and 15 days perineal pain and improvement (p < 0.05). Conclusion: It was found that perineal massage and Kegel exercises are important in maintaining the integrity of perineal significantly. It is thought that when the perineal massage and Kegel exercise being performed during pregnancy is supported by health professional, it will play a significant role in women's quality of life.
Introduction
Each year more than approximately 600,000 women die due to complications related to pregnancy and childbirth. Vast majority of them has been determined to occur in undeveloped countries. Antenatal, perinatal and postnatal care is among the fundamental protective services for protection and improvement of the health of both mother and the infant to be delivered [1] .
To accomplish the childbirth safely with the least attempt possible for a healthy mother and infant is the objective of a qualified childbirth. Today, the fundamental approach related to pregnancy and childbirth is that childbirth is a physiological process and requires minimum level of medical intervention [2] . Childbirth and all the interventions performed during childbirth, with their dimensions and effects, are the great and important experiences that may lead to differences in the quality of life of the women and their families [3] - [6] . However, as a result of auspicious efforts and researches that will make normal childbirth safer and more qualified, a number of unnecessary interventions that are not appropriate, practiced inconveniently or do not help normal childbirth are being practiced [2] . These unnecessary interventions performed may cause perineal traumas that will accompany pre-and-post short and long term morbidity and may influence women's physical, psychological and social welfare [2] [6]- [10] . Besides, the perineal pain experienced as a result of birth lacerations may affect intra-family functions and daily life activities [3] [5] [6] [11] . Therefore, important changes have occurred in normal childbirth practices in last 30 years. Today, the place and the importance of many interventions that are performed during childbirth routinely are being questioned again in a manner based on evidence [5] [6] [12] [13] .
The episiotomy that increases women's risks for being subjected to perineal trauma has become an intervention being used widespread today. Episiotomy is practiced during 50% -90% of childbirths. In recent years the number of studies stating that episiotomy should be limited is increasing [3] [5] [12] [14]- [16] .
For many years a number of studies have been carried out on techniques and practices that will alleviate these painful and troublesome situations during childbirth. Especially, the main objective of these studies has been to cause less bleeding during childbirth by reducing these episiotomy traumas and to facilitate mother's adjustment to new role by decreasing postnatal bleeding and the pain and grief at the perineal area [2] [20] .
In recent years, the investigations stating that antenatal perineal massage has positive effects on protecting the integrity of perineum and reducing the number and severity of lacerations are becoming widespread. Starting from 34th gestational week, perineal massage is practiced by the pregnant woman or her partner for 4 minutes 3 -4 times a week or for 10 minutes once a week which suggests performing a antenatal perineal massage by the woman or her partner before delivery. Performing a antenatal perineal massage by the woman or her partner a few weeks prior to the delivery has been advocated to increase elasticity and reduce the risk of perineal trauma from episiotomy or spontaneous tears [4] On the other hand, Dr. Arnold Kegel in 1940 discovered the squeeze and hold vaginal exercises known as Kegel's were specifically designed to target pelvic floor strengthening. Moreover, it is suggested that, since damage due to vaginal delivery occur in supportive pelvic issues and in the nervous structures related to them, the Kegel exercises reduce the laceration rate occurring during vaginal delivery, give vaginal and perineal muscles their previous tones, decrease the edema in perineal region, accelerate the circulation and prevent the stretch of abdominal muscles thereby prolapse and backache, as well as preventing the known stress incontinence [11] [23]- [28] .
Aim
The aim of this research which was carried out with women making vaginal delivery was to investigate the effects of perinal massage and the Kegel exercises practiced before childbirth on episiotomy rate by reducing perineal trauma during delivery and on the postnatal perineal pain and its improvement.
Materials and Methods

Study Design and Sample
This randomize controlled experimental research was carried out with 101 pregnant women (30 massages, 32 exercises and 39 controls) who completed 33 gestation weeks and referred to pregnancy polyclinic of Department of Maternity and Gynecology, Ege University between 1 January 2012 and 1 January 2013 (Figure 1) .
Inclusion criteria were to be between 18 and 35 years of age, to be at least elementary graduate, willing to participate into study, to deliver first infant, not to have risky pregnancy, not to have any known cesarean indication, willing to make normal delivery and to come to hospital at least once a week and not to be annoyed by their genital areas touched or oil applied.
In arrangement of study groups a systematic randomization method was used. The pregnancy polyclinic has been visited five days a week to select these pregnant women. Pregnant women between 18 and 35 years of age and experiencing their first or second pregnancy were interviewed. Pregnant women were told to be followed up until delivery. As long as they were willing to participate into study, they were randomized into massage, exercise and control groups based on the day they referred to polyclinic. The massage, exercise and control groups were selected at the first, second and third days of the week respectively. Randomization of pregnant women into massage, exercise and control groups was continued at other workdays. The massage group was selected at massage day, exercise group at exercise day and control group at control day; so, selection of other groups was not performed during one group's selection day. All the pregnant women who volunteered to participate into the study filled out an informed consent form. The pregnant women participated into study were not aware of the group they were selected for, therefore they had no idea about the method applied. However, researchers knew the volunteers selected for trial and control groups, as well as what methods were applied to them.
After the groups were formed, information related to the importance of the massage was given to massage group by the researcher and pregnant women were told to empty their bladders. The pregnant woman was laid down in the lithotomy position in a bed located in the designated empty room. Massage was performed by inserting 1 or 2 fingers 3 to 5 cm into the vagina and sweeping downward and from side to side, using almond oil for lubrication. According to Antenatal Perineal Massage Learning Guide massage with cacao oil was applied to perineal area by researcher for ten minutes [2] [9] [22] [29] [30] .
Kegel exercises were taught to exercise group so that they can use base pelvic muscles and they performed this exercise once next to researcher. In order to teach exercise, they were told to contract the muscles in the base of pelvis by inserting two fingers into vagina and to try to constrict vagina. During this contraction time, woman was made aware of her muscles. Pregnant woman was told to continue contracting it for about 3 seconds and then to loosening it for 3 seconds. Subjects were asked to perform this exercise at home at least 5 -10 times until childbirth. Besides, the training brochure and the application observation form developed by researcher were handed out to pregnant women. Women were asked to register the exercises performed daily on the application observation form with the duration and frequency. The women in exercise group were checked out whether they have performed exercises when they came to control each week or through telephone calls.
Perineal massage, Kegel exercise or any other intervention was not applied to the pregnant women in control group. In order to determine the postnatal effects of the massage and exercise, three groups of data collection form were used and evaluated through interview performed one by one in the hospital during childbirth, 24 hours after delivery and through phone interview made 15 days after delivery.
Data Collection
In collection of research data, Written Consent Form, Data Collection Form, REEDA Scale, Kegel Exercise Training Brochure and Application Follow-up Form, Antenatal Perineal Massage Learning Guide for practicer and Cacao Oil were used.
The Data Collection Form
The data collection form developed by researcher consistent with literature (in which certain peri-and postnatal variables were questioned) consisted of 40 questions involving pregnant women's sociodemographic features such as age and education. In addition, a REEDA Scale took place in the data collection form.
REEDA Scale was developed by Davidson in 1979 to reach objective results in postnatal assessment of perineum. The validity and reliability study of the scale was completed by Hill in 1989. Its validity and reliability study in our country was performed by Üstünsöz (1996) . Scale is comprised of 5 parameters of wound healing as described below.
• Redness;
Scale is evaluated by giving 0, 1, 2 and 3 score to each assessment. The lowest score is 0 and the highest score is 15. The highest score indicates the most serious perineal trauma.
The Kegel Exercise Training Brochure and Application Follow-Up Form
The training brochure developed by researcher consistent with literature for the pregnant women in exercise group consisted of a brochure describing them how to perform Kegel exercise and an application follow-up table where they can register their exercises.
Ethical Considerations
For research necessary permission was obtained from Local Ethical Committee of Ege University Hospital. In order to use it in the data collection form of Üstünsöz's (1996) written approval who performed the Turkish Validity and Reliability of REEDA Scale was obtained. Objective of the study was explained to the women included in research by researcher and their written contents for participation were obtained.
Data Analysis and Sample Size
Analysis of the data obtained from research was performed with SPSS 15.0 package program. While the data of study were evaluated the frequency, percentage, number, average, standard deviation and minimum-maximum were used. For homogeneity test between study and control groups, during comparison made between demographic variables and other qualitative and quantitative data, the Chi-square, Fisher Exact Test, Mann-Whitney U Test and Kruskal Wallis Test were used. In addition, a power analysis was performed to determine the number of sample and to demonstrate the strength of the research. Results were evaluated at 95% confidence interval and at p < 0.05 significance level.
To determine the sample that would constitute necessary massage, exercise and control groups for research, first a pilot study was carried out with a total of 30 volunteers (10 from each group); subsequently, necessary sampling count was determined as 96 pregnant women by performing power analysis based on this pilot study.
Findings
Any statistically significant difference could not be found between study and control groups in terms of mean age, occupation and education (p = 0.125) ( Table 1 ). The mean gestation weeks of pregnant women in massage, exercise and control groups were 39.16 ± 1.05, 39.18 ± 1.33 and 38.66 ± 2.14 respectively; whereas any statistically significant difference was not found between them (p = 0.940). When pregnant women's distribution according to intervention application status was examined, any statistically significant difference could not be found between massage, exercise and control groups of pregnant women in terms of epidural anesthesia (p = 0.437), crede maneuver (p = 0.254), forceps/vacuum (p = 1.000) and induction application status (p = 0.119) ( Table 2) .
Although any statistically significant difference was not found between infants' weight (p = 0.054), mean 1 minute Apgar scores (p = 0.439) and 5-minute Apgar scores (p = 0.927) when the antenatal follow-up features of infants of pregnant women in study and control groups were examined, however, a statistically significant difference was found in terms of infants' mean head circumferences (p = 0.000) ( Table 2) . It was found that episiotomy was applied to 83.3%, 87.5% and 100% of pregnant women in massage, exercise and control groups and a statistically difference was found (p = 0.014). Laceration occurred in 16.7%, 56.3% and 82.1% of pregnant women in massage, exercise and control groups but any statistically significant difference could not be found. It was determined that a package was used for perineal trauma in 73.3% of pregnant women in massage group, two packages in 43.8% of pregnant women in massage group and three and more suture materials in 56.4 of the pregnant women in control group but any statistically significant difference could not be found (p = 0.000) ( Table 3) .
A statistically significant difference was found between pregnant women in massage and control groups in terms of perineal pain and wound healing 24 hours (p = 0.000; p = 0.000) and 15 days after childbirth (p = 0.000; p = 0.000) (REEDA Scale) ( Table 4) .
Discussion
This study is a randomized controlled research comprised of pregnant women in the first and second gestation. Throughout the study period pregnant women were followed-up beginning from the 33th gestational week until 24 hours and 15 days after childbirth and data were collected 24 hours and 15 days after childbirth. Pregnancy and childbirth are among the primary factors leading to trauma at the pelvic floor. In fact, many interventions that need not to be done during vaginal delivery have become practically implemented [2] . These unnecessary interventions may cause perineal traumas that are seen widespread and affect health of women negatively [2] [6]- [10] [21] [31] . In this study most of the interventions which were risk factors for perineal trauma were applied.
Approximately 20% and 30% of all pregnant women are induced during delivery and birth induction has become the frequently applied medical intervention [32] . In this study the birth induction is used less in massage group, however, it is utilized in exercise and control groups at similar rates. In a study by Eogan et al. (2006) while childbirth started spontaneously in massage group, the rate of need for induction was found higher in the group not performing massage [29] . Another study found the birth rate starting spontaneously higher in control group [33] . In a study by Karaçam et al. (2012) the induction usage rate in the group that received antenatal massage was found as 97.5%, it was 94.9% in control group. The difference between two groups was found statistically significant [5] . In another study the induction usage rate in the group that received antenatal massage was found as 73%, it was 67% in control group. The difference between two groups was found statistically significant [4] .
In this study, a statistically difference could not be found in the second period of childbirth in terms of mean lengths. In another study, similar to this study, a statistically difference could not be found between the groups perineal massage was practiced and not practiced in terms of length of birth event [29] . Salvesen and Morkved (2004) were evaluated the effects of pelvic floor muscle exercise during pregnancy on the childbirth and different from our study, found prolongation of the second phase of delivery less in exercise group [34] . In two studies where pelvic floor muscle exercises were scrutinized, a statistically significant difference could not be found between exercise and control groups in terms of length of the second phase of childbirth [11] [24] .
In our study it was found that the episiotomy application rate to massage and exercise groups was less compared to control group (p = 0.014). In the studies whether any relationship between antenatal perineal application rate and use of episiotomy was investigated. While some studies determined a relationship [2] [5] [22] [35] others stated that antenatal perineal massage application had a minor effect in reducing the episiotomy application [10] [33] [36] .
In our study the laceration formation rate during childbirth was determined less in massage and exercise groups than in control group (p = 0.000). Recently, research suggesting that the antenatal preneal massage had positive effects on protection of the integrity of perineum and reduction of the number and severity of lacerations, becomes widespread [4] [14] [18] [21] [22] . When the data base of Cochrane Pregnancy and Childbirth was examined it was observed that antenatal preneal massage had reduced the perineal trauma as well as the need for episiotomy and the perineal pain [21] . In a study carried out in UK, the effect of perineal massage performed antenatally was evaluated in 861 nulliparous women and perineal damage was found statistically significant in terms of benefit. In a Canadian study (1999) 1034 participants were evaluated and a statistically significant increase was established in study group in terms of protection of the integrity of perineum [9] . In a study performed by Bolandhemmat et al. (2001) , the incidence of perineal lecaration was found as 9.7% in perineal massage group and as 45.2 % in control group [31] . In a study by Avery and Burket (1986) the rate of laceration in perineum was found less in antenatal preneal massage group [37] . There were other studies that discovered a decrease in perineal laceration incidence in women for whom perineal massage was applied compared to those not applied [29] [37] [38] . In two studies any statistically significant difference could not be found between the group which received perineal massage and the one not received [5] [20] .
In a study where antenatal Kegel exercises were scrutinized, any statistically significant difference could not be found in terms of decrease of laceration incidence by Kegel exercise [11] . In a randomized study where the effects of pelvic floor exercises performed during pregnancy on childbirth and newborn outcomes were examined, any statistically significant difference could not be found between exercise and control groups in terms of laceration incidence [24] . Johansan (2000) stated that pelvic floor muscle exercises performed from the 35th week of gestation until childbirth was effective in decreasing the laceration, was able to increase the elasticity of perineum and to reduce the perineal trauma [7] . Furthermore, other studies suggest that it reduces possibility of laceration in vaginal deliveries since it increases perineum's tone and elasticity [25] [39] . Further studies that will examine the effects of pelvic floor muscle exercises on the integrity of perineum are needed.
In our study laceration degree was found less in massage and exercise groups than in control group (p = 0.000). In some studies although the first and second degree laceration rates were found almost similar in massaging and not massaging groups, however, the third and fourth degree laceration rates were higher in control group [10] [33] . In another study, the first degree laceration rate was found lower in massaging group, whereas the second degree laceration rate was higher in massaging group [9] . However, in two studies performed the first degree laceration rate was found higher in massage group [4] [5] .
In our study the amount of suture material used for perineal trauma was found less in massage and exercise groups than in control group (p = 0.000). A study with larger sampling reported that vast majority of women who made vaginal delivery were somehow subjected to perineal trauma and 2/3 of them required suture [7] . In another study any statistically significant difference could not be found between massage and control groups in terms of amount of suture material used in perineal trauma [9] ; however, in another study this difference was found statistically significant [5] .
In our study, antenatal massages and exercises were found to reduce perineal pain experienced 24 hours and 15 days after childbirth. Some studies discovered that perineal massage had reduced the perineal pain in postnatal period [22] [29] [35] . In a study by Labrecque et al. (2000) a difference could not be found between groups massaging and not massaging in terms of perineal pain [40] . Another study reported that 40% of women were still experiencing perineal pain in postnatal first two weeks, 20% in 8th week and 9% in 3rd week [41] .
In our study the massages and exercised performed antenatally were found to accelerate healing of wound after 24 hours and 15 days after delivery (Reeda Scale). In another study the difference between groups that received massage and not received was not found statistically significance in terms of healing of perineal wound 24 hours and three weeks after childbirth [5] . Other studies stated that since pelvic floor muscle exercises performed from 35th week of gestation until childbirth would increase the tone and elasticity of perineum, they could reduce the possibility of laceration in vaginal deliveries, so healing of episiotomy wound would be faster in exercising women [25] [39] . In multiparous women who referred to deliver their second babies, the healing time of episiotomy in their previous childbirth was determined as 10.40 ± 2.67 days [2] . In a research by Üstünsöz (1996) , the healing time of previous episiotomy in multiparous women included into research was found to be 45% in 14 days and over and 39.5% in 10 -13 days. According to a systematic compilation made in randomized controlled studies, the exercises that strengthened pelvic floor muscles during gestation had proven to protect integrity of perineum within a period varying between postnatal six weeks and three months [26] .
Conclusion
A statistically significant difference was found between study and control groups in terms of episiotomy application status, laceration formation status, laceration degree, perineal pain 24 hours and 15 days after delivery and mean scores of REEDA Scale. According to the results of research, antenatal perineal massage and Kegel exercise reduce the use of episiotomy and significantly affect the perineal trauma and postnatal perineal pain and healing. In line with these findings, the prenatal perineal massage and Kegel exercise decrease perineal lacerations and episiotomy rate in the postnatal period, thereby accelerate healing during postnatal period. Perineal massage and Kegel exercise practiced during gestation should be supported by health professional for they may play an important role in improving the quality of life of women in both prenatal and postnatal periods.
Limitations and Difficulties Encountered
Subjects are experiencing difficulties with the rendezvous because routine episiotomy is applied to primiparous women in the hospital where the study is carried out, because randomized controlled studies that investigate the prenatal and postnatal effects of antenatal perineal massage and Kegel exercise are sparse, because there are differences in knowledge and skills of health professional performing childbirth and because every childbirth cannot be performed by the same professional since the hospital where research is carried out is a training hospital and because duration of research is longer.
